For simplicity, optimum-window common-offset data-acquisition procedures are frequently employed to collect near-surface, high-resolution, seismic reflection data. However, because of large incidence angles, interpretations of the data often cannot be evaluated accurately using zero-offset simulations alone.
INTRODUCTION
Common-offset optimum-window data (Hunter et al., 1984 (Hunter et al., , 1985 Dobecki and Romig, 1985; Dobecki and Larson, 1987) were collected to examine the effects of longwall mining on the seismic properties of the cover rocks (Wilson et al., 1988) . The mine site is located in the central Appalachian plateau province of West Virginia. Data were recorded using Bison Instrument' s GeoPro 8012A portable 12-channel engineering seismograph with an input passband generally between 75 and 475 Hz; a 16 lb (7.3 kg) sledgehammer was used as a source. Geophones with 60 Hz natural frequencies were used.
We have found (Wilson et al., 1988; He and Wilson, 1989 ) that while common-offset data generally have lower signalto-noise ratios than stacked data, changes in the seismic characteristics of the subsurface can be related directly to the volume of rock along a single source-receiver pathway, allowing one to observe changes in subsurface physical properties that are restricted in distribution. Because these changes are not always associated with a reflection point, but occur along reflection pathways, their effect is generally reduced or eliminated by the averaging process of stack. These changes may affect the appearance and continuity of deeper reflection data but are of interest in engineering and hydrologic applications since they may indicate the presence of voids, intensely fractured areas, and minor stratigraphic variability in the overburden and bedrock.
Common-midpoint (CMP) record sections are often modeled and interpreted under the assumption that a stacked trac~corresponds to a~coincident scurce and receiver, but the common-offset record clearly represents an offsetdependent seismic response. The necessity for offset modeling, however, depends primarily on Poisson' s ratios of near-surface materials and the observed range of reflection incidence angles.
ACOUSTIC PROPERTIES
The cover rocks above the Redstone coal (the mined seam), aside from a thin veneer of alluvium and weathered bedrock, consist primarily of thinly bedded Pennsylvanian aged sedimentary rocks ( Figure 1 ). P-wave velocities in these rocks, ranging from approximately 8000 to 15 000 ft/s (2438 to 4572 m/s), were derived from several sources, including (I) a sonic log, (2) crossplot-derived relationships between sonic and other logs run in both the dry and water-filled parts of the hole, and (3) head-wave or wideangle reflection moveout measured in noise tests. Velocity variations presented in Figure 1 are averaged and blocked to portray only major differences. Hunter and Pullan (1989) define an optimum window as the range of offsets that allows the reflection from the target horizon to be observed with minimum interference from signal-generated noise (see also Hunter et al., 1984) . The choice of optimum offset for common-offset data acquisition is based on noise tests, e.g., the hammer seismic data of Figures 2 and 3) . Understanding the common-offset response of these shallow intervals clearly requires the use of nonzero-offset synthetic seismograms.
Line 2
The noise test shown in Figure 3 than two-thirds of the common offset but become less significant at this site as depth increases and the range of incidence angles decreases.
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(5) Below a depth of approximately two-thirds the optimum-offset distance, the zero-offset response is very similar to that observed at the optimum offset, so that the seismic response of the deeper intervals in the study area could be simulated using normal-incidence calculations.
In general these studies indicate that information about the stratigraphic character of the near-surface Paleozoic rocks of the study area can be obtained from common-offset seismic data. The author also extends appreciation to GeoQuest International Inc. of Houston, Texas for use of their AIMS III (Advanced Interpretive Modeling System) software. All the offset simulations were generated using AIMS III.
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